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CHEMICAL COMPOUNDS 



The invention relates to pyrimidine. derivatives, or pharmaceutical^ acceptable salts or 
in vivo hydrolysable esters thereof, which possess cell-cycle inhibitory activity and are 
accordingly useful for their anti-cell-proliferation (such as anti-cancer) activity and are 
therefore useful in methods of treatment of the human or animal body. The invention also . 
relates to processes for the manufacture of said pyrimidine derivatives, to pharmaceutical 
compositions containing them and to their use in the manufacture of medicaments of use in 
the production of an anti-cell-proUferation effect in a warm-blooded animal such as man. 

A family of intracellular proteins called cyclins play a central role in the cell cycle. The 
synthesis and degradation of cyclins is tightly controlled such that their level of expression 
fluctuates during the cell cycle. Cyclins bind to cyclin-dependent serine/threonine kinases 
(CDKs) and this association is essential for CDK (such as CDK1 , CDK2, CDK4 and/or 
CDK6) activity within the cell. Although the precise details of how each of these factors 
combine to regulate CDKactivity is poorly understood, the balance between the two dictates 
whether or not the cell will progress through the cell cycle. 

The recent convergence of oncogene and tumour suppressor gene research has 
identified regulation of entry into the cell cycle as a key control point of mitogenesis in 
tumours. Moreover, CDKs appear to be downstream of a number of oncogene signalling 
, pathways. Deregulation of CDK activity by upregulation of cyclins and/or deletion of 

endogenous inhibitors appears to be an important axis between mitogenic signalling pathways 
and proliferation of tumour cells. 

Accordingly it has been recognised that an inhibitor of cell cycle kinases, particularly 
inhibitors of CDK2, CDK4 and/or CDK6 (which operate at the S-phase, Gl-S and Gl-S phase 
5 respectively) should be of value as a selective inhibitor of cell proliferation, such as growth of 
mammalian cancer cells. 

The present invention is based on the discovery that certain pyrimidine compounds 
surprisingly inhibit the effects of cell cycle kinases showing selectivity for CDK2, CDK4 and 
CDK6, and thus possess anti-cell-proliferation properties. Such properties are expected to be 

proliferation such as cancers (solid tumours and leukemias), fibroproliferative and 
• differentiative disoroers, psoriasis, rheumatoid arthritis, Kaposi's sarcoma; haemang,oma, 



vessel proliferation. 

Accordingly, the present invention provides a compound of formula (I): 




YY1 « 



o o 



(D 



wherein: 

R 1 is halo, cyano, C,. 3 alkyl or C^alkoxy; 
p is 0-2; wherein the values of R 1 may he the same or different 



p is 0-2; wherein tne vaiues «i ^ ««v 

heteK-cyciylorhetero*^ 
o^loLemyUetoyUme^^ 

.KH-moie^matni.ogenmaybeopUonallysubstimtedby one or more memyl, ethyl, acetyl, 

2,2,2-trifluoroethyl or methoxyethyl; 
R 3 is hydrogen, halo or cyano; 

R'isC^alkylorC^alkoxyC^alkyl; _ 
C^Bcenyl- wherein said subsutuents are selected from one or more methoxy, ethoxy, 
v, ^^enticallv acceptable salt or an in vivo hydrolysable ester thereof; 

•methoxyethyl)sulphamoyl]anihno}pynm.dme, 4-(l-methyl isop py 
I^yi^^^ 



mefty 1.2^y1inuda^^ 
(1 . m ethyl-2-tri fl uoro m e«hyli™^^^^ 

anilinolpyrinfidine; Ml-mea.yl^yl-imidazol-S.yiyW^lo^ylsulpl^oyl) 

anifinoLin**^^ 
sulphamoyl]anilino}pyrimidine. 

In this specification the term "alky!" include* both straight and branched cham alkyl 

L sUificforthe straight chained ve^ion only a»d Terences to individuai bached cha,n 
ahcy, groups such as 'isopropyl' are specific for thebraoched chain version only Ashlar 
conventionappliestoomerramcals,^^ 

cyclopropybnefcyU-cycW^ ^ 

5 fluoro,chloro,bromoandiodo. 

Whereoptionalsubstituentearechosenfiom-oneormore-groups.t.stobe 

^aerstoodthatmisdefimfionm^^ 

^upsorftesubstimen^beingchosenfiorn^oor.noreofthespecifiedgronps. 

A "heterocyclyr is a saturated, partially saturated or unsaturated, monocychc nng 
» c.n^g^atontaofwhichatleastoneatontischoaenrrontnitrogen.sulpburoroxygp 

"heterocyclyr are momholino, pipendyl, pvridyl, pytany^^ 
tmadiazolyUpiperazmyl,^^^^ 
25 tetrahydrofuryl, imidazo.yl, pyrimidyl, Pyrazinyl, pyridazhryl and isoxazolyl. Surtably a 

"heterocyclyl" is tetrahydrofuryl. 

Examplesof^,,alkoxy'-inclnde,methoxy,elhoxyandpropoxy.Examplesof 

efcynyU-propynyland^-prop^ 
30 cyclopentylandcyc« 

morpbolinopropyl and 2-pyrimid-2-ylethyl. Examples of ^tejC^M »d 
"CMalkoxyCMalkyr^me*^ . f 

Asuitable pharmacentically accept sal, of a compound of the invention ,s, for 



example, an acid-addition salt of a compound of the invention which is sufficiently baste for 
example, an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphnric, phosphoric, trifluoroacetic, citric or maletcac^In 
admtionasmtablephatmaceuticanyac^^ 

organicbasc which affords aphysiologicaUy-acceptaMe cation, for example a sal, wtth 
methylamine, dimethylamine, ttimethylamine, piperidine, motphohne or 
tris-(2-hydroxyethyl)aniine. .... 

An in vivo hydrolysable ester of acompoundofmefonnula W contammgcarboxy or 
hydroxy group is, for example, a pharmaceutical* acceptable ester which is hydrolysed m me 

C.^anoyloxymemylestersforexamplepivaloyloxymemyUphthalidyl^ 
, ^cycloalhoxycarl^ny^ 

C^lkoxycatbonyloxyemyl esters for example l-methoxycarbonyloxyemyl and may be 
formedatanycarboxygronpinmecompoundsoftmsinventicn. 

An.Wvohydrolysahleesterofacompoundofmefonnularocontanungahydroxy 

„ ^upincludesmorgamcesterssuchaspho^^ 

compoundswMchasaresultofmeMv.vohydrnlysisoftheesterbreaUdownto gtvethe 

parent hydroxy group. Bxamp.es of a-acyloxyaUryl ethers include acetoxymethoxyand 
Udimemyipropionyloxy^^^ 

25 alkoxycarbonyl (to give alkyl catbonate esters), diaU^lcatbamoyl and 

ftomaringnitrogenatomviaamemylene group to the 3- or 4- position of the benzoyl rmg. 

Somecompcundsofmefo.mulaWmayhavechu^eenu^and/orgcomemc.somer. 

opticaUdiastereoisomersandgeomeuic — 



The invention relates to any and all tautomeric forms of the compounds, of the formula 
(X) that possess CDK inhibitory activity. In particular the skilled reader will appreciate that 
when R 4 is hydrogen, the imidazole ring as.drawn in formula (D may tautomerise. 

It is also to be understood that certain compounds of the formula (I) can exist in 
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
understood that the invention encompasses all such solvated forms which possess CDK 
inhibitory activity. 

Suitable values of R 1 , R 2 , R 3 , R 4 > R 5 and p are as follows. Such values may be used 
where appropriate with any of the definitions, claims or embodiments defined hereinbefore or 
wherein: 

R l is fluoro, chloro, cyano, methyl, ethyl, methoxy or ethoxy. 

p is 0. 

pisl. 

p is 2; wherein the values of R 1 may be the same or different. 
R 2 is C^alkyl, C 2 -4alkenyl, C 3 ^cycloalkyl, C 3 ^cycloalkylCi-3alkyl or 
heterocyclylCt.salkyl; wherein R 2 may be optionally substituted on carbon by one or more 
methyl, methoxy, ethoxy, trifluoromethyl. 

R 2 is C^alkyl, C^alkenyl, C 3 -6cycloalkyl, Ca-ecycloalkylQ-salkyl or 
heterocyclylCt.aalkyl; wherein R 2 may be optionally substituted on carbon by one or more 
) methoxy, ethoxy, trifluoromethyl. 

R 2 is methyl, ethyl, propyl, <-butyl, allyl, cyclopropyl, cyclobutyl, cyclopropylmethyl or 
tetrahydrofur-2-ylmethyl; wherein R 2 may be optionally substituted on carbon by one or more 
methyl, methoxy, ethoxy, trifluoromethyl. 

R 2 is methyl, ethyl, propyl, M>utyl, allyl, cyclopropyl, cyclobutyl, cyclopropylmethyl or 
15 tetrahydrofur-2-ylmethyl; wherein R 2 may be optionally substituted on carbon by one or more 
methoxy, ethoxy, trifluoromethyl. 

R 2 is 2-ethoxyethyl, 2-methoxyethyl, 2,2,2-trifluoroethyl, 3-methoxypropyl, *-butyl, 
allyl, cyclopropyl, cyclobutyl, cyclopropylmethyl or tetrahydrofur-2-ylmethyl. 
R 3 is hydrogen. 
30 R 4 is C M alkyl or C M alkoxyC M alkyl. 

R 4 is methyl, ethyl, isopropyl or l-methoxyprop-2-yl. 

r 5 is substituted methyl or optionally substituted C^alkyl; wherein said substituents 
are selected from one or more methoxy. 
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RMsmeftoxpnChyUsopropyl.e&yl.bu.ylorB.S.dune.hyW 
Therefore in another aspect of the invention, there U provided a compound of formula 
(I) (as depicted above) wherein: 

i"h Cm** CM-ta^. C^ycloalkyl, C«cycloalkylC, .,alkyl or 

hetemcyclylC,^^^ 
methoxy, ethoxy, trifluoromethyl; 
R 3 is hydrogen; 

R 4 isCMalkylorCMalkoxyC M alkyl; ' +0 

are selected from one or more methoxy, 

^ceuticallv acceptable salt or an in vivo hydrolysable ester thereof; 

„ r »„wi m i.1ine-4-fl-methyl-2-ethyl-imidazol-5-yl)-2-{4-[JV-^ 
2-ylmethyl)smphamoyl]amtao}pynmidme,4limemy v , v ,. <4 . 

, mlxyemyl^phamoyl]^ 

l { Ucyclopropy>m^^^ 

■ all 5v» U W N«*»*«»'^^ 

» etirytintida.i-S-y^ 
Lir»>py^^^ 

7 idine- 4 a-methyi-Z^taidazoi-S-ylVaW^^^ 0 ^ 

formula (I) (as depicted above) wherein: 

R^-emox^^ 
.anyl,cyclopropvl,cyc« 
30 R 3 is hydrogen; 

R 4 is methyl, ethyl, isopropyl or l-methoxyprop-2-yl; 
RMsmethoxym.myl,isopropyl,ethyl,burylor3,3-dimemylbu«yl ; 

orapharmac^cally acceptable sal, or an * Wvo hydrolysable ester thereof; 
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provMeathatthecotnpoan^^^^ 

a-y lm eth yl ) S » M 
m etho X ye*y,)su,p«^ 

^^^^-{^Wcydop^ytoethy.) * 
^>pyn=udine;4<l-^^ 

arilinolpyrimidine; th n 

sulphamoyl]anilino>pyrimidine. 

toanoteaspectof.heinv^on.particu.arcompoundsofthe.nvent.onareanyone 

AparUcu.ara.peaofthetaventionisthat^ch^atestott.ecompoundoffo^a 
(Dor a pharmaceutical^ acceptable salt thereof. 

offo^amorap— ^V^^--"^^^^^!.. 
wfcchproce^wherein^R^^ 
20 formula (I)) comprises of: 

Process a) reaction of a pyrimidine of formula (II): 




.wherein L is a displaceable group; with an aniline of formula (III): 
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(in) 



Process b) reacting a compound of formula (TV): 



o o 



(IV) 



with a compound of formula (V): 




10 wherein T is O or S; R* may 

Process c) reacting a pyrimidine of formula (VI): 

H 



be the same or different and is Ci^alkyl; 




XXX 



. wherein X is a displaceable group; 



o o 



(VI) 

with an amine of formula (VII): _ 



i R 2 -NH 2 
(VII) 

Process d) reacting a pyrimidine of formula (VIII) 



5 




(ViiD 

with a compound of formula (IX): 

(R 1 ), 



o o 



(IX) 

•where Y is a displaceable group; 
and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (I); 

ii) removing any protecting groups; 

iii) forming a pharmaceutical^ acceptable salt or in vivo hydrolysable ester. 

L is a displaceable group, suitable values for L are for example, a halogeno or 
sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or 
toluene-4-sulphonyloxy group. 

X is a displaceable group, suitable values for X are for example, a fluoro or chloro 

group. Preferably X is fluoro. 

Y is a displaceable group, suitable values for Y are for example, a halogeno or 
sulphonyloxy group, for example a bromo, iodo or trifluoromethanesulphonyloxy group. 

Preferably Y is iodo. 

Specific reaction conditions for the above reactions are as follows. 
Process a) Pyrimidines of formula (ID and anilines of formula (HI) may be reacted 
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i) in the presence of a suitable solvent for example a ketone sneh as aeetone or an alcohol snob 
as ethanol or butanel or an aromatie hydrocarbon snch as toluene or W-methyl pyrrohdrne, 
optionally in the presence of a suitable acid for example an inorganic acid such as 
hydrochloric acid or sulphuric acid, or an organic acid such as acetic acid or formic acrd (or a 

bonder standard Buchwald conditions (for example see J. Am. CHe m . So,, 118, 7215;^m. 
C te m So c. > 119,8451 ; y.<^.C tem .,62,1568and6066)forexampleinmepresenceof 

palladium acetate, in a suitable solvent for example an aromatic solvent snch as toluene, 
bcnzeneorxylene.wimasuitablebaseforexampleaninorgamcbasesuchaacaes.nm 

carbonateoranorgamcbasesuchaspotaasium-r-butoxide.mthepresenceofa^ 

suchas^diphenylphospninoH.r-bmaphmylandat 

80°C. , .. , 

Pyrimidines of the formula (II) where L is chloro may be prepared according to 

Scheme 1: 




H 2 N 



NaOMe, n-BuOH 
100°C 



SOCl 2 , A 




(vni) 



(Ha) 



- Scheme 1 



_ n _ 

Anilines of formula (HI) are commercially available compounds, or they are known in 
the literature, or they are prepared by standard processes known in the art. 
Process b) Compounds of formula (IV) and compounds of formula (V) are reacted 
together in a suitable solvent such as N-methylpyrroUdinone or butanol at a temperature in the 
range of 100-200°C, preferably in the range of 150-170°C. The reaction is preferably 
conducted in the presence of a suitable base such as, for example, sodium hydride, sodium • 
methoxide or potassium carbonate. 

Compounds of formula (V) may be prepared according to Scheme 2: 



MeMgBr, THF 



-20°C 



>=N 



(Vb) 



Mn0 2 , 
dioxan. 
A 



DMFDMA, A 



(V) 



R 



(Vc) 



Scheme 2 

Compounds of formula (IV) and (Va) are commercially available compounds, or fcey 
are known in the literature, or they are prepared by standard processes known in the art. 
Process c) Compounds of formula (VI) and amines of formula (VII) maybe reacted 
together in the presence of an inert solvent such as ^-methylpyrrolidinone or pyridine, in the 
presence of a base for example an inorganic base such as caesium carbonate or in the presence 
of an organic base such as excess (VH) and at a temperature in the range of 25 to 80°C. 

Compounds of formula (VI) (wherein X is chloro) may be prepared according to 
Scheme 3: 



100672 




(VI) 



Scheme 3 

Compounds of formula (Via) may be prepared aceording to Process a, Process t or 
Process d wherein q is 0. 

/tow* Compouudaofformuia^andanuuesofformulaCDOmaybereaeted 
together under standard Buchwald conditions as described in Process a. 

The synthesis of compounds of formula (VHI) is described in Scheme I . . 

Compounds of formula (DC) are commercially available compounds, or they are 

Amines of formula (VI) are commercially available compounds, or they are known m 
theli.erature.orureyarepreparedbystandardpmceasesknownintheart. 

It will be appreciated that certain of the various ring substituents m the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
g enera.edbyconven«onalfunctionalg^ 

mvention.Suchreactionsandmodific.tionsinclude.forexample.introducttonofa 

procedutes are wellknownin.be chemical art. Particular examples of aromatic substitution 
„ reactions include Ore introduction of a ni.ro group using concentiated nitiic acid, me 

conLns;and.he m .mductionofaha,ogeno^^ 
25 mclude.hereductionofamtiogmup.oanaminogmupbyforexample,catalytic 

hydrog enationv^ck^^^ 

acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 
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Xt will also M appreciated that in some of the reactions mentioned herein it may be 
protection is necessary or desirable and snitabie methods for protection areknownto those 

^d Sons, 1991). Thus, if reactimtsmdudegtonps such m ammo, carboxy or hy.ta.xyrtm.y 
he desirable to protect the group in some of the reactions mentioned herem. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as aceryi, an aJkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbony, or r-butoxycarbonyl group, an arylmethoxycarbonyl group, 
forexamplebenzyloxycarbonyl.orana^^ 

„fch-*-«'w-"*-*-' tel-ll * w " r 

aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkah 

asar-bnmxycarbonylgmupmayberemoved.mrexample.bytreatm^ 
aahydrochloricsulphuricorphosphoricacidortrifiuoroaceticacidandan 

byhymogenauonoveracataJystsuchaspalla^ 
,„ acidmrexampleborontriKtrmuoroacetate^Aam^ea!^ 

primary amino group is, for example, aphthaloy. group which may be removed by treahnent 
with an alkylamine, for example dimethylammopropylamine, or with hydrazme. 

A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
exampleanalkanoyigroupsuchasacetyl.anamylgroup.forexamplebenzoyl.oran 

Alternatively an arylmethyl poup such as a benzyl group may be removed, for example, by 
30 hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esteniymg group, 
- -^examp.eamemyloranemylgmupwmchmaybemmoved.forexample.byhydrolys.s 

withabase such as sodium hydroxide, or for example a ,-butyl group which may be removed, 
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for example, by treatment with an acid, for example an organie add aueh as trifluoroacetic 

acid, or for example a benzyl group which may be removed, for example, by hydrogenahon 

over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis usmg 

conventional techniques weU known in the chemical art 

AsstatMherembeforemecompoundsdefinedinthepresentinventionpossesses _ 

anti-coll-proliferatioh activity such as anti-cancer activity which is believed to arise from the 
CDKinhibitoryactivityofthe compound. These properties may be assessed, for example, 
using the procedures set out in WO 02/04429. 

Although the pharmacological properties of the compounds of the formula CO vary 
with structural change, in genera, activity possessed by compounds of the formula CO may be 
demonsfratedatlC* concentrations or doses m me range 250uM m InMm mem vitro assay 

described in WO 02/04429. 

Typical IC 5 „ values for compounds of the invention when tested in the SRB assay 
i described in WO 02/04429 are in the range ImM to InM. 

According to a further aspect of the invention mere is provided a pharmaceutical 
composition which comprises a pyrimidine derivative of the formula CO, or a 
pharmaceuticallyacoeptable salt or ,„ v,*, hydrolysab.e ester thereof, as defined herembefore 

in association with a pharmaceutically-acceptable diluent or earner. 

Thecompositionmaybemaformsmtablefororaladnunisfration.forexampleaaa 

table, or capsule, for parenteral injection (including intravenous, subcutaneous, in.ramuscu.ar, 
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
administration as an ointment or cream or for recfcl adminisfration as a suppository. 

m general the above compositions may be prepared in a conventional manner usmg 

25 conventional excipients. 

The compound of formula CO will normally be administered to a warm-blooded 
animal at a umt dose within the range 5-5000 mg per square meter body area of the annual, 
ie.approximatelyO.MOOmg^andtmsno^ 

Aunit dose form such asatablet or capsule will usually contain, for example 1-250 mg of 
30 activein g redientPreferablyadaUydoseintherangeofl-50m g *gisemployed.However 

the daily dose will necessarily be varied depending upon the host treated, the particulate^ 
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of administration, arid the severity of the illness being treated. Accordingly the optimum 
dosage may be determined by the practitioner who is treating any particular patient. 

According to a further aspect of the present invention there is provided a compound of 
the formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as 
defined hereinbefore for use in a method of treatment of the human or animal body by therapy. 

We have found that the compounds defined in the present invention, or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, are effective cell cycle 
inhibitors (anti-cell proliferation agents), which property is believed to arise from their CDK 
inhibitory properties. Accordingly the compounds of the present invention are expected to be 
useful in the treatment of diseases or medical conditions mediated alone or in part by CDK 
enzymes, i.e. the compounds may be used to produce a CDK inhibitory effect in a 
warm-blooded animal in need of such treatment. Thus the compounds of the present invention 
provide a method for treating the proliferation of malignant cells characterised by inhibition of 
CDK enzymes, i.e. the compounds may be used to produce an antiproliferative effect 
mediated alone or in part by the inhibition of CDKs. Such a compound of the invention is 
expectedtopossessawiderangeofanti^^^ 

many common human cancers such as leukaemia and breast, lung, colon, rectal, stomach, 
prostate, bladder, pancreas and ovarian cancer. Thus it is expected that a compound of the 
invention will possess anti-cancer activity against these cancers. It is in addition expected that 
) acompoundofmepresentinventionwillpossessactivityagamstarangeofleukaemias, 

lymphoid malignancies and solid tumours such as carcinomas and sarcomas in tissues such as 
the liver, kidney, prostate and pancreas. In particular such compounds of the invention are 
expected to slow advantageously the growth of primary and recurrent solid tumours of, for 
example, the colon, breast, prostate, lungs and skin. More particularly such compounds of the 
15 invention, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, are 
expected to inhibit the growth of those primary and recurrent solid tumours which are 
associated with CDKs, especially those tumours which are significantly dependent on CDKs 
for their growth and spread, including for example, certain tumours of the colon, breast, 
prostate, lung, vulva and skin. 
30 ' It is further expected that a compound of the present invention will possess activity 
against other cell-proliferation diseases in a wide range of other disease states including 
• leukaemias, fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis, 
Kaposi's sarcoma, haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, 
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arteria, restenosis, auto— diseases, acute and chronic i—tion, bone diseases and 
ocular diseases with retinal vessel proliferation. 

formula®, orapharn^ceuuc^ac^^ 

oraphannac^yacceptablesmto^^^ , 
fcemLefommthemanufa etureofanredicanrentforuseiutheprc.uchonofa^cU 

inhihitoryCanu-c^^^ 

in hibiaonofCDK2,CDK4and/orCDK6,e S peciallyCDK2. mDOUndofthe 
A^rdingfcafcrtefcatu-fthei^ 

(soUdmmoursandleuUennas),^^ 

in the treatment of cancers. . 

CDK2 CDK4 and/or CDK6, especially CDK2. 
m emodtrpJcmgacellcycle^^^ 

method for ptod g ^^^prfses administering to sard ammal 

, i ki . e tPrthereofasdefine4hereinbefore.Particularly,aninhibitor^ 
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meurod of treating cancers (solid tinnonrs and leukaemias), fibroproliferative and 

differentiative disorders, psoriasis, rhenmatoid arthritis, Kaposi's sarcoma, haemangroma, 

acute and chronic nephropathies, atheroma, amerosclerosis, arterial restenosis, autoimmune 

diseases.aeu.eandchronicinflanmtation.b.nedise^esandoculaxdiseaseswim 

vessei proliferation, in a warm-blooded animal, such as man, in need of such tieatment winch 

comprises administering to said animal an effective amount of a compound of formula 0) or a 

pharmaceutically acceptable sal, or in viv. hydrolysable ester thereof as defined heretn before. 

Particularly thereispmvidedamethod of tr^ 
s „ch as man, in need of such tieatment which comprises administering to said ammal an 
effective amonnt of a compound of formula (Dor a pharmaceutically acceptable sal, orm 
vivo hydrolysable ester thereof as defined herein before. 

I„ a further aspect of me invention (here is provided a pharmaceutical composrtion 
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in 
vivo hydrolysable ester thereof, as defined herein before in association wrth a 
S pharmacouticaUy-acceptablemluentorcarrierforusemtheproductionofa^ 

Mribitoryfanti-ceu-pmn^^^ ' 

In a further aspect of the invention them is provided a pharmaceutical composmon 
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt or in 
vivohytolysableesterthereof.asdefinedhereinbefominassociationw.ma 

» pharmaceutically-acceptaW^ 

mmours and leukaemias), fibroproliferative and differentiative disorders, psonasts 
rheumatoid arthritis, Kaposi's sarcoma, haemangioma, acute and chronic nephropatines, 
athemma, amemsclerosis, arterial restenosis, autoimmune diseases, acute and chrome 
inflammation, bone diseases and ocular diseases withretinal vessel proliferation, m a 
25 warm-blooded animal such as man. 

Inafurther aspect of the invention there is provided a pharmaceutical composrtion 
which comprises a compound of the formula (I), or a pharmaceutically acceptable salt 
vivo hydrolysable ester thereof, as defined herein before in association wrth a 
. pharmaceuficauy-acceptable^ 

30 warm-blooded animal such as man. 

PreventingcellsfiomenteringDNAsynthesisbyinhibitionofessentialS-phase 

initiating activities such as CDK2 initiation may iUo b^usefdl in projecting normal cells of 
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toebody from toxicity of cycle-specific pharmaceutical agents. tohibiticnofCDK2or4w.il 

specificpharmaceutical agents which aet in S-phase, G2 or mitosis. Such protection may 
result in the prevention of hair loss normally associated with these agents. 

Therefore in a further aspect of the invention there is provided a compound of formula 
(I) as defined above or a pharmaceutical* acceptable salt or m ™o hydrolysable ester thereof 

for use as a cell protective agent. 

Therefore in a further aspect of toe invention there is provided a compound of formula 
0) as defined above or a pharmaceutical* acceptable salt or m vivo hydrolysable ester thereof 
for use in preventing hair loss arising from toe treatment of malignant conditions w,to 

pharmaceutical agents. 

Examples of pharmaceutical agents for treating malignant conditions that are known to 
cause hair loss include alkylating agents such as ifosfamide and cyclophosphamide; 
antimetabolites such as methotrexate, 5-fluorouracil, gemcitabine and cyUrabine; vmca 
; alkaloids and analogues such as vincristine, vinbalstine, vindesine, vinorelbine; taxanes such 
as paclitaxel and docetaxel; topoisomerase I inhibitors such as irintoteoan and topotecan; 
cytotoxic antibiotics such as doxorubicin, daunorubicin, mitoxantrone, actinomycm-D and 
mitomycin; and others such as etoposide and tretinoin. 

In another aspect of toe invention, toe compound of formula (I), or a pharmaceuucally 
„ acceptable salt or in vivo hydrolysable ester thereof, may be administered in association wtto a 
one or more of toe above pharmaceutical agente. In mis insttnce toe compound of formula (I) 
may be administered by systemic or non systemic means. Particularly toe compound of 
formula 0) my may administered by non-systemic means, for example topicm administration. 
Therefore in an additional feature of the invention, there is provided a method of 
25 preventing hair loss during treatment for one or more malignant conditions with 
pharmaceutical agents, in a warm-blooded animal, such as man, which compnses 
administering to said animal an effective amount of a compound of formula (I), or a 
pharmaceutical* acceptable salt or in vivo hydrolysable ester thereof 

In an additional feature of toe invention, there is provided a method of preventmg han 
loss during treatment for one or more malignant conditions with pharmaceutical agents, .n a 
warm-blooded animal, such as man, which comprises administering to said annual an 
effective amount of a compound of formula (I), oTTplwmaceuticelly acceptable salt or n. 
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vivo hydrolysable ester thereof in simultaneous, sequential or separate administration with an 
effective amount of said pharmaceutical agent. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition for use in preventing hair loss arising from the treatment of malignant conditions 
with pharmaceutical agents which comprises a compound of formula (I), or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, and said pharmaceutical 
agent, in association with a pharmaceutically acceptable diluent or carrier. 

According to a further aspect of the present invention there is provided a kit 
comprising a compound of formula (D, or a pharmaceutically acceptable salt or in vivo ' 
hydrolysable ester thereof, and a pharmaceutical agent for treating malignant conditions that is 
known to cause hair loss. 

According to a further aspect of the present invention there is provided a kit , 

comprising: 

a) a compound of formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable 
ester thereof, in a first unit dosage form; 

b) a pharmaceutical agent for treating malignant conditions that is known to cause hair loss; in 
a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to another feature of the invention there is provided the use of a compound 
) of the formula (D, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, 
in the manufacture of a medicament for the prevention of hair loss during treatment of 
malignant conditions with pharmaceutical agents. 

According to a further aspect of the present invention there is provided a combination 
treatment for the prevention of hair loss comprising the administration of an effective amount 
L5 of a compound of the formula (I), or a pharmaceutically acceptable salt or in vivo 

hydrolysable ester thereof, optionally together with a pharmaceutically acceptable diluent or 
carrier, with the simultaneous, sequential or separate administration of an effective amount of 
a pharmaceutical agent for treatment of malignant conditions to a warm-blooded animal, such 
as man. 

30 As stated above the size of the dose required for the therapeutic or prophylactic 

treatment of a particular cell-proliferation disease will necessarily be varied depending on the 
host treated, the route oTamrrn^aTionWd the severity of the illness being treated. A unit 



100672 A "W* *** 

^ -20- 

dose in the range, for example, 1-100 mgfcg, preferably 1-50 mg/kg is envisaged. 

The CDK inhibitory aotivity defined hereinbefore may be applied as a sole therapy or 
may involve, in addition toaeompoundofme invention, one or more other snbstanees and/or 
treatments. Such conjoint treatment maybe aehievedbywayoftbesimul.aneons.seqnential 
or separate administration of the individual components of the treatment. In the field of 
.edi^oncologyitisnormalpracti^^ 

<reateaehpa.ientwnheancer.ln medical oncology the other components) of sncheonjom. 

surgery, radiomerapy or chemotherapy. Such chemotherapy may cover three main categones 

of therapeutic agent: . 

(i) otherceUeyeleinMbiU.ryagentsmatworkbynresameordifferentmeohems ms fi*>m 

those defined hereinbefore; 

(ii) cytostatic agents such as»antioestrogens (for example tamoxifen,torem>fene, 
ra Lfene,dmloxifene^^^ 

5 hdnbitors (for example anastrozole, letrazole, vorazole, exeme*ane), antiprogestogens 

antiandrogens(for example flntamide, mlutantide, biealn^ide, eypmterone aeotate), LHRH 
agonists and antagonists (for example ^serefin acetate, InproUde), inhibitors of testosterone 
Sa-d&ydroreductasetforexamplerinas^ 
m etaUoproteina,einmbi^^ 

grow* factor antibodies, gmwth factor receptor antibodies, tyrosine kinase inmbttors and 

serine/threonine kinase inhibitors); and 

(iii) aMprolifemtive/antineoplasticdru^^^ 
2 5 oncology,snchasantimetabolites(forexampleantifola,esli k emethotiexa.e, ^ 

fluoropyrimidines like 5-fluorouracil, purine and adenosine analogues, cytosine arabrnostde); 
aMtumourantibi„tics(forexamp,eanth^^^^ 
andidaruHcm.nfi«omycm-C,da^ 
. cis P latm,carbopla,m);alky^^^^ 
30 ehlorambucil.busmphao.cyclophosphamide.ifosfamide.m^^ 

agen,s(forexamplevincua M oid S likevineristmeandtaxo i ds.ike tt xol,— ); 
•,„poisomeraseinhib„ors(for example epipodophyllotoxins tike etoposide and tempos.de, 
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amsacrine, topotecan). According to this aspect of the invention there is provided a 
pharmaceutical product comprising a compound of the formula (I) as defined hereinbefore 
and an additional anti-tumour substance as. defined hereinbefore for the conjoint treatment of 



In addition to their use in therapeutic medicine, the compounds of formula 00 and their 
pharmaceutical^ acceptable salts are also useful as pharmacological tools in the development 
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of 
inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats 
and mice, as part of the search for new therapeutic agents. 

In the above other pharmaceutical composition, process, method, use and medicament 
manufacture features,the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 
Examples 

The invention will now be illustrated by the following non limiting examples in which, 
unless stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room.or 
ambient temperature, that is, at a temperature in the range of 18-25°C; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 

• 4.5-30mmHg) with a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography 
(TLC) was carried out on silica gel plates; 

(iv) in general, the course of reactions was followed by TLC and reaction times are given for 
illustration only, 

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or 
mass spectral data; 

(vi) yields are given for illustration only and are not necessarily those which can be obtained 
by diligent process development; preparations were repeated if more material was required; 

(vii) when given, NMR data is in the form of delta values for major diagnostic protons, given 
) in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard, 

determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-ds) as solvent unless 
otherwise indicated; 

(viii) chemical symbols have their usual meanings; SI units and symbols are used; 
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(ix) solvent ration, given in volume-volume (v/v)tanns ; and 

(x) mass spectra wererun with an electron energy of 70 electron volts in me chermoal 

are given; generally, only ions which indicate the parent mass arc reported; andunless 
otherwise stated, the mass ion quoted is (MH) + ; 

^essstatedomerwisecompour^^ 
and/or sulphur atom have not been resolved; 

(xvi) the following abbreviations have been used: 

DMFDMA dimethylformamidedimethylacetal; 

DMF dimethylformamide; 

EtOAc ethyl acetate; 

5 ether diethyl ether; 

MeOH methanol; and 
DCM dichloromethane; 

cartridge for adsorption ofbasic compounds, i.e. a polypropylene mbecont^g a 

^ufacmrersmstructionsobtamed^ 
DyfflynBusinessPaA,Hengeod,MidGlamorgan,UK,CF827RJ; 

^dgeforadsorptionofacimcc^mpounds.i.e.apo.ypropylenetubec^^^ 
25 rla.en.yLedtioasmcaparticleuaeda^rdhrg.^u^ ti^rn— 
obtamedfmmmternationalSorbentTcclmologiesLintited.r^ 

srssss — ----- "r." 

^.i.e.apolypropylenetiabeconbumngmatomaccousea^ 
so m anufacturem ta sti.ctionsob^ 
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Example 1 

CWorosulphonic acid (ISOnU 2.16mmol) was added dropwise to solution of 2-anilino- 
^l-methyl^sopropylimidazol-S-yOpyrimidine (Method 32; 158mg, 0.54mmol) inthionyl 
chloride (3ml) cooled at 0°C and the mixture stined at 0°C for 10 minutes then heated at 90«C 
forWmmutes.Thevolaffle.wereremovedbyevapomtionandmeresiduewasdriedunder . 

high vacuum (<2mmHg) for I hour. The resulting solid was placed under nitrogen and a 
solution of cyclobntylamine (lOOpl, l.OSmmol) and diethylmethylamine (1ml, ISmmol) m 
MeOH (3ml) added The mixture was stirred for 30 minutes and the volatiles were evaporated 
in vacuo. Trituration with water results in a solid which was washed water (3 x 20ml) 
collected by filtrationand dried under vacuum at 60°C to yield.the title compound (151mg, 
65%) as a solid. NMR: 1.24 (d, 6H), 1.45 (m, 2H), 1.70 (m, 2H), 1.90 (m, 2H), 3.17 (m, 1H), 
3.58 (m, 1H), 3.98 (s, 3H), 7.19 (d, 1H), 7.70 (m, 4H), 7.92 (d, 2H), 8.41 (d, 1H), 9.90 (brs, 
lH);m/z427. 

F vamnles 2-11 

The following compounds were prepared by the procedure of Example 1 uamg the 
appropriate starting materials. 




20 
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Ex R 1 R 2 B 


3 ]> 


IMR R 


1/z S 


M 1 

vleth I 


2 Et Et 


IHn^O ( 


.25 (t,3H)', 1.36 (t,3H), 1.51 4 
m, lH),1.78(m, 3H),2.75(s, 
>H), 3.08 (q,2H), 3.55 (m,lH), 
5.65 (m, 1H), 3.74 (quin, 1H), 
4.76 (q,2H), 7.39 (d, lH), 7.55 
(brt, 1H), 7.72 (d,2H), 7.88 (d, 
2H), 8.49 (s, 1H), 8.65 (d, 1H), 
10.16 (s,lH) 


57 J 


\4 1 


3 Et Et 

1,3 




1.25 (t, 3H), 1.36 (t,3H), 2.87 (s, 
2H),3.08(q,2H), 3.16 (s,3H), 
3.29 (t,2H), 4.76 (q,2H), 7.40 
(d,lH),7.55(brs, 1H), 7.73 (d, 
2H), 7.88 (d,2H), 8.51 (s, 1H), 
8.65 (d, 1H), 10.16 (s, 1H) 


431 


Meth 
34 1 


4 Et Et 

u 




1.04 (t,3H), 1.25 (t, 3H),1.36(t, 
3H), 2.88 (q,2H), 3.09 (q,2H), 
3.34 (m,4H), 4.76 (q,2H), 7.40 
(d,lH), 7.53 (t,lH), 7.72 (d, 
2H),7.88(d,2H), 8.49 (s, 1H), 
8.65 (d, 1H), 10.16 (s, 1H) 


445 


Meth | 
34 

Meth "I 


5 Et Et 

u 




1.26 (t,3H), 1.37 (t,3H), 1.59 
(quintet, 2H), 2.76 (m, 2H), 3.08 
(m,2H),3.15(s, 3H),3.27(t, 
2H), 4.76 (q, 2H), 7.40 (m, 2H), 
7.71 (d,2H), 7.89 (d,2H), 8.49 

(s, lH),8.67(d,lH), 10.16(s, 

1H) 


445 


34 1 
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6 Et MeOCH 2 -| 1 

2 

1 ' 
( 


.30 (t,3H), 1.55 (m,lH), 1.77 4 
m,2H),1.87(m,lH), 2.79 (m, 
H), 3.45 (s, 3H), 3.60 (m, 1H), 
.71 (m, 1H), 3.83 (m, 1H), 4.77 
q,2H), 4.87 (s,2H), 7.42 (d, 
1H), 7.57 (t,lH), 7.78 (d,2H), 
7.90 (d,2H), 8.45 (s, 1H), 8.67 
(d, 1H), 10.12 (s, 1H) 


73 IV 
3 


leth 
3 


7 Et MeOCH 2 -- 1 NI Kx^ 0 x ^ 

1.4 1 


1.05 (t,3H), 1.28 (t,3H), 2.88 
(m,2H), 3.35 (q,4H), 3.43 (s, 
3H), 4.77 (q,2H), 4.88 (s,2H), 
7.40 (<UH), 7.52 (brs, 1H), 7.73 
(d,2H),7.88(d,2H), 8.53 (s, 
1H), 8.68 (d,lH), 10.16(s, 1H) 


461 


Meth 
33 

Meth 


"g Et MeOCH 2 - 

1.4 | 


1.27 (t, 3H), 1-59 (quintet, 2H), 
2.78 (q,2H), 3.16 (s, 3H), 3.28 
(t, 2H), 3.42 (s, 3H), 4.75 (q, 
2H), 4.84 (s, 2H), 7.41 (m, 2H), 
7.73 (d,2H), 7.89 (d,2H), 8.44 

(s,lH), 8.67 (d,lH), 10.10(s, 

1H) 


461 


33 

Meth 


9 Et MeOCH 2 - NH ^/^ 0 / 
M 


1.30 (t,3H), 2.88 (q,2H), 3.18 
(s,3H), 3.33 (t,2H), 3.45(s, 
3H), 4.77 (q, 2H), 4.85 (s, 2H), 
7.40 (d, 1H), 7.55 (t,lH), 7.73 
(d,2H), 7.90 (d,2H), 8.43 (s, 
1H), 8.67 (d, 1H), 10.12 (s, 1H) 


447 


33 
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Me 



MeOCH 2 - 



Me 



MeOCH 2 





0.07 (m, 2H), 0.35 (m, 2H), 0.80 
(m,lH), 2.63 (t,2H), 3.30 (s, 
3H), 4.02 (s, 3H), 4.55 (s, 2H), 
7.25 (d, lH),7.50(t,lH), 7.70 
(m,3H), 7.90 (d,2H), 8.48 (d, 
1H),9.95(s,1H) 


429 


Meth 
31 




1.52 (m, 2H), 1.75 (m, 2H), 1.91 
(m,2H), 3.31 (s,3H), 3.61 (m, 
1H), 4.03 (s, jJti;, ^.jj v a » 
7.28 (d, lH),7.70(m,4H), 7.90 
(d,2H),8.51(d, lH),9.98(s, 
1H) 

J - — 


429 


Meth 
31 



• Isolated as n^i san 

* nrM-MeOH (Polarity increasing from luu.u 10 

2 Purified by flash silica chromatography DCM.Meun \.r o a 

97:3) 

3 Purified by Isolute amine column n _ M . MeOH 

followed bv flash silica chromatography DCM.MeOH 

4 Purified by Isolute amine column followed oy immi 

(Polarity increasing from 100:0 to 97:3) 



4^-2-1*0^^ 

oindeO^coo.edatO-Cand.he — sto ed a, 0«C for !0 nunu.es *en heated at 90 C 
high vacuum (<2mmHg) for 1 hour. The resulting solid was placed under nitrogen and a 

, 0.45( m ,2H) > ..24(d,6H),2. 1 9( m ,lH),S,7( m , 1 H),4.0Hs,3H),7,9(d, 1 H) ; 7.70(d, 
2H), 7.92 (d, 2H), 8.02 (m, 1H), 8.50 (d, 1H), 9.90 (brs, 1H); ml, 413. 



Fvamnles 13-24 

The following compounds were prepared by the procedure of Example 12 using the 



appropriate starting materials. 

R 



Ex 1 


R." |R 2 ^ 


R 3 I 


SMR 


M/z 


SM 


13 

1,2 


- 1 
Pr 


VIeOCH 2 - 




3.02 (m, 2H), 0.38 (m, 2H), 0.75 
(m, 1H), 1.52 (d, 6H), 2.66 (m, 


457 


Meth 
30 








2H), 3.43 (s, 3H), 4.88 (d, 2H), 
5.52 (m,lH), 7.28 (d, 1H), 7.53 
(m, 1H), 7.68 (d, 2H), 7.83 (d, 
2H), 8.23 (s, 1H), 8.68 (d, 1H), 
10.16 (brs, 1H) 






14 


i- 
Pr 


MeOCH 2 - 


NH N 

V 


0.32 (m, 2H), 0.53 (m, 2H), 1.52 
(d,6H), 2.07 (m,lH), 3.47 (s, 
3H), 4.92 (d, 2H), 5.52 (m, 1H), 
7.28 (d, 1H), 7.74 (m,3H), 7.83 
(d,2H), 8.21 (s, 1H), 8.68 (d, 
1H), 10.20 (brs, 1H) 


443 


Meth 
30 


15 

1,2 


i- 
Pr 


MeOCH 2 - 




1.52 (d,6H), 2.86 (q,2H), 3.16 
(s, 3H), 3.28 (t, 2H), 3.43 (s, 


461 


Meth 
30 








3H), 4.92 (d, 2H), 5.52 (m, 1H), 
7.26 (d, lH),7.56(m, 1H), 7.72 
(d,2H),7.88(d,2H), 8.23 (s, 

1H), 8.70 (d, 1H), 10.18 (brs, 

1H) 
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16 Et MeOCH 2 - N 

1,3 


1 0 

^ 0 

3 
7 
( 

] 


38 (m, 2H), 0.49 (m, 2H), 1.32 4 
,3H),2.15(brs, lH),3.45(s, 
H),4.80(q,2H), 4.88 (s,2H), 
.45(d,lH),7.78(d,3H), 7.95 
d, 2H), 8.50 (s, 1H), 8.70 (d, 
H), 10.20 (s,lH) 


29 & 
3 


leth 1 
3 

Meth 1 


17 Et MeOCH 2 - 

1,4 




L.10(s,9H), 1.27 (t,3H), 3.43 
(s,3H), 4.78 (q,2H), 4.86 (s, 
2H),7.33(s, 1H), 7-40 (d, 1H), 
7.76 (d,2H), 7.86 (d,2H), 8.49 
(s, 1H), 8.69 (d,lH), 10.11 (s, 
1H) 


445 


33 

Meth 1 


18 Et Et 

1,3 


^7 1 


0.35 (m, 2H), 0.48 (m, 2H), 1.25 
(t,3H), 1-39 (t,3H), 2.09(s, 
1H), 3.08 (q,2H), 4.78 (q,2H), 
7.40 (d,lH), 7.75 (d,3H), 7.92 
(d,2H),8.49(s, 1H), 8.67 (d, 
| 1H), 10.16 (s, 1H) 


413 


34 


19 Et Et 

1,3 




1.25 (t,3H), 1.36 (t,3H), 3.08 
(q, 2H), 3.40 (m, 2H), 4.76 (q, 
2H), 5.00 (m, 1H), 5.12 (m, 1H), 
5.67 (m,lH), 7.40 (d, 1H), 7.64 
(br t,lH), 7.73 (d,2H), 7.88 (d, 

2H), 8.49 (s, 1H), 8.65 (d, 1H), 

10.16 (s, 1H) 


413 


Meth 
34 1 

Meth 1 


20 Me MeOCH 2 

1,4 


V 


" 0.37 (m, 2H), 0.48 (m, 2H), 2.12 
(brs, 1H), 3.30 (s, 3H), 4.03 (s, 
3H), 4.55 (s, 2H), 7.29 (d, 1H), 
7.68 (m,4H), 7.95 (d,2H), 8.52 
(d, 1H), 10.00 (s, 1H) 


415 


31 I 
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1 21 Me * 

5 / 


i 

-Bu- 1 * 

CH2)2- 


( 


.98 (s,9H), 1.60 (m,2H), 2.78 A 
m,2H),2.8'9(q,2H),3.18(s, 
JH), 3.30 (m,2H), 3.99 (s,3H), 
7.20 (d,lH), 7.44 (t, 1H), 7.63 
(s, 1H), 7.70 (d,2H), 7.93 (d, 
2H), 8.43 (d,lH), 9.90 (s, 1H) 


m i 


vleth 
\\ 


1 22 Me 

1 5 


t-Bu- 

(CH2)2- 




0.98 (s,9H), 1.04 (t,3H), 1.60 
(m,2H), 2.68 (m,2H), 2.87 (m, 
2H), 3.30 (m, 4H), 3.98 (s, 3H), 
7.20 (d,lH), 7.42 (t, 1H), 7.64 
(s, 1H), 7.71 (d,2H), 7.92 (d, 
2H), 8.43 (d,lH), 9.90 (s, 1H) 


487 


Meth 
41 


1 23 Me 


n-Bu 




0.90 (3H,t), 1.04 (3H,t), 1.38 
(2H, m), 1.66 (2H, m), 2.74 (2H, 
t), 2.88 (2H, q),3.32(4H,m), 
3.98 (3H,s), 7.18 (lH,d), 7.42 
(lH,t), 7.71 (2H,d), 7.92 (2H, 
d), 8.44 (1H, d), 9.90 (1H, s) 


459 


Meth 
38 


24 Me 
I 2 


«-Bu 




0.92 (3H, t), 1.39 (2H, m), 1.68 
(2H, m), 2.74 (2H, t), 2.88 (2H, 
q), 3.16 (3H,s), 3.28 (2H, 
hidden), 3.96 (3H,s), 7.19 (1H, 
d), 7.46 (1H, t), 7.64 (1H, s), 
7.70 (2H,d), 7.92 (2H,d), 8.42 
(lH,d),9.90 (lH,s) 


445 


Meth 
38 



ISOiaieu as* xi^i 

2 Purified by flash silica chromatography DCMMeOH (Polarity increasing from 1 00:0 to 
97:3) 

3 Purified by Isolute amine column 

4 Purified by Isolute amine column followed by flash silica chromatography DCM:MeOH 
• (Polarity increasing from 100:0 to 97:3) 

5 Purified by flash silica chromatography DCMMeOH (95:5) 
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nttZdl- 400mg 1 2mmol) > tris(dibenzyU<le n =ac«*one)dipallad 1 um(0) (35mg, 
r 1 ^wasadded S odium<-butoxide(258mg > 2.69 n .mol) and the mature heated a, 80 C 
. ^;~a n ^SCX. 2 eo 1 ^e 1 uted fi .^MeOH( 1 0x30 ml ) md the 

(d, 1H), 10.20 (brs, 1H); m/z 505. 

20 

& S^ g ^- W e re ^,^«o f B^e 25 u^the 
appropriate st£ 




25 
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Ex 


R 1 


NMR 


M/z 


SM 


26 


F 


1.37 (t, 3H), 3.06 (q, 2H), 3.62 (m, 2H), 4.12 (s, 
3H), 7.39 (d, 1H), 7.77 (d, 1H), 7.94 (d, 1H), 8.42 
(s, 1H), 8.44 (t, 1H), 8.65 (d, 1H), 10.28 (brs, 1H) 


441 


Meth 
37 

Meth 
2 


27 




1.35 (t, 3H), 1.58 (m, 2H), 2.76 (m, 2H), 3.04 (q, 
2H), 3.17 (s, 3H), 3.24 (t, 2H), 4.10 (s, 3H), 7.37 
(d, 1H), 7.39 (t, 1H), 7.71 (d, 1H), 7.92 (d, 1H), 
8.39 (s, 1H), 8.66 (d, 1H), 10.21 (brs, 1H) 


431 


Meth 
37 

Meth 
3 



Preparation of Starting Materials 

The starting materials for the examples above are either commercially available or are 
readily prepared by standard methods from known materials. For example, the following 
reactions are an illustration, but not a limitation, of some of the starting materials used in the 



above reactions. 



Method 1 

Ar-f2-Ethoxvethvn-4-iodohenzenesulphonam ide 

2-Emoxyemylamine (2.14g, 24mmol) and diisopropylethylamine (4.2ml, 24mmol) 
were dissolved in DCM (50ml) and cooled to 0°C. To this was added pipsyl chloride (6.05g, 
20mmol) in portions and the reaction stirred for 1 8 hours. Volatiles were evaporated in vacuo. 
The residue was dissolved in EtOAc (50ml), extracted IN citric acid (2 x 50ml), brine (50ml), 
dried and evaporated in vacuo to yield an oil which solidified on standing to give the title 
compound asapale yellow solid(6.97g, 98%). NMR: 1.01 (t, 3H), 2.89 (q, 2H), 3.30 (m, 4H), 
7.53 (d, 2H), 7.75 (t, 1H), 7.97 (d, 2H); m/z 354 (M-H)\ 



Methods 2-3 

The following compounds were prepared by the procedure of Method 1 using the 
appropriate starting materials. 
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Meth 


Compound 


NMR 


M/z 


2 


N-(2-trifluoroethyl)-4- 
iodosulphonamide 


3.69 (q, 2H), 7.58 (d, 2H), 7.9i (.a, znj, cod 
(brs, 1H) 


364 
(M-H)' 


3 


N-(3-Methoxypropyl)-4- 
iodobenzenesulphonamide 


1.68 (m, 2H), 3.02 (q, 2H), 3.21 (s, 3H), 3.38 (t, 
2H), 5.10 (s, 1H), 7.51 (d, 2H), 7.80 (d, 2H) 


356 



Methods 4-5 . 

The following compounds were synthesised by the procedure as described in JOC 

1987,2714-2716. . . 



Meth 



Compound 



5-Memyl-4-(memylarmno)isoxazole hydrochloride 



5-Acetyl-l-memyl-2<memoxymemyl)imida^ole" 



Methods 6-21 

The following compounds were prepared using procedures analogous to those 
described in JOC 1987, 2714-2726. 



Meth 



5-Methyl-4-(iV- 
methyl-N- 
propionylamino) 
isoxazole 



Compound 



NMR 

1.09 (t,3H), 2.08 (q,2H), 2.38 
(s,3H),3.16(s, 3H), 8.16 (s, 
1H) 



l-Methyl-2-ethyl-5- 
acetylimidazole 



.36(t,3H),2.41(s, 3H),2.72 
(q, 2H), 3.82 (s, 3H), 7.72 (s, 
1H) 



4-(Isopropylamino)-5- 
methylisoxazole 



5-Methyl-4-(W- 
isopropyl-N- 
methoxyacetamido) 
isoxazole 



M/z I SM 



169 I Meth 4 



(CDC1 3 ) 1.12 (d,6H), 2.30 (s, 
3H),3.21 (lH,sept), 8.01 (s, 
1H) 



153 



0.95 (d,6H), 2.35 (s, 3H), 3.20 
(s, 3H), 3.60 (s, 2H), 4.70 (m, 
1H), 8.60 (s, 1H) 



Meth 6 



4-Amino-5- 

methylisoxazole 

hydrochloride 



Meth 8 
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10 1- 

EC 

a 


■^yfii 1 1.43 (d, 6H), 2.40 (s, 3H), 3.24 1 IS 

efhoxymethyl-5- (s, 3H), 4.50 (s, 2H), 4.90 (m, 
cetylimidazole 1H), 7.92.(s, 1H) 


)7 \y 


[eth9 1 


11 5 

B 

i 
i 


-Methyl-4-(W- 1-03 (d, 6H), 2.36 (s, 3H), 2.48 l 
aethyl-W- (m, 1H), 3.16 (s, 3H), 8.20 (s, 
sobutyrylamino) 1H) 
soxazole 1 


13 \ ft 


tfeth4 1 
Meth 11 1 




l-Methyl-2-isopropyl- 1.36 (d, 6H), 2.42 (s, 3H), 3.10 1 
5-acetylimidazole (m, 1H), 3.84 (s, 3H), 7.75 (s, 
|lH) 


67 ] 




13 


5-Methyl-4-(iV- N-OO (s, 3H), 2.34 (s, 3H), 8.64 
acetamido)isoxazole (s, 1H), 9.60 (brs, 1H) 
J 


141 


4-Amino-5- 1 
methylisoxazole 1 
hydrochloride 1 


14 


- 5 -Methyl-4- = \^ ^H), 2.58 (s, 3H), 3.22 
(ethylamino)isoxazole (q, 2H), 8. 76 (s, 1H) 
hydrochloride 1 


127 


Meth 13 

Meth 14 1 


15 


5-Methyl-4-(N-ethyl- (CUCI3) 1.12 (t, 3H), 2.39 (s, 
N-methoxyacetamido) 3H), 3.36 (s, 3H), 3.64 (q, 2H), 
isoxazole 3.75 (s, 2H), 8.16 (s, 1H) 


199 




16 


5-Acetyl-l-ethyl-2- (CDC1 3 ) 1.37 (t, 3H), 2.48 (s, 
methoxymethyl 3H), 3.38 (s, 3H), 4.39 (q, 2H), 
imidazole 4.56 (s, 2H), 7.74 (s, 1H) 


183 


Meth 15 1 


17 


5-Methyl-4-(W-ethyl- (CDCI3) 1.11 (q, 6H), 2.05 (q, 
N-propylamido) 2H), 2.39 (s, 3H), 3.65 (q, 2H) 
isoxazole 8.16 (s, 1H) 


183 


5-Methyl-4- 
(ethylamino)isoxazole 
hydrochloride | 


18 


5-Acetyl-l,2- (CDCI3) 1-35 (m, oH), 2.45 (s, 
diethylimidazole 3H), 2.73 (q, 2H), 4.30 (q, 2H) 
J 7.73 (s, 1H) 


167 


Meth 17 


.19 


S Methvl-4- 1-01 < d > 3H >' 2 ' 06 (s ' 3H) ' i>U: 
(methoxyisopropyl (m, 2H), 3.19 (m, 6H), 2.92 
amino)isoxazole (m, 1H), 8.26 (s, 1H) 
hydrochloride s 


171 


4-Amino-5- 

methylisoxazole 

hydrochloride 
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20 


5-Methyl-4-(N- 
methoxyisopropyl-N- 
methoxyacetamido) 
isoxazole 


0.90 (.d, in), z.jj v&> - ,xl /> J- 
(m,8H), 3.60 (s,2H), 4.80 (m, 
lH),8.40(m,lH) 


243 


Methl9 


21 


5-Acetyl-l- 
methoxyisopropyl-2- 
methoxymethyl 
imidazole 


1.38 (d,3H), 2.40 (s,3H), 3.16 
(s,3H), 3.24 (s,3H), 3.58 (m, 
1H), 3.78 (m,lH), 4.50 (q, 
2H), 4.96 (m, 1H), 7.97 (s, 1H) 


227 


Meth20 



Method 22 

..p.n^.thvl.minorr-r-'" 1 — ronvl-2- niHhorv ni.tli vlim.dazole 

l-Isopropyl-a-methoxymethyl-S-acetylMdazole (Method 10; 3.34g, 17mmol) was 
dissolvedtaamixtureofDMF (34ml) and DMF.DEA(1 1.5ml, 68mmol) and the texture 
heated under reflux, under an atmosphere of nitrogen, for 18 hours. The volatile* were 
removedby evaporation. A solid was precipitated wim emer, coUected by filtration and an- 
dried to yield the title eompom.dasabrown S oUd(2.25g,53o/„);NMR1.43(d,6H), 2.95 (m, 

6H) 3 20 (s, 3H), 4.46 (s, 2H), 5.00 (m, 1H), 5.56 (d, 1H), 7.55 (m, 2H); m/z 252. 



Methods 23-29 

The following compounds were prepared by the procedure of Method 22. 



Meth 



23 1 



24 2 



Compound 



NMR 



5-(3-Dimethylaminoprop-2-en-l- 
oyl)-l-methyl-2- 
memoxymemylimidazole 



2.87 (s, 3H), 3.05 (s, 3H), 3.20 (s, 
3H), 3.83 (s, 3H), 4.45 (s, 2H), 5.58 
(d,lH), 7.55 (d,lH), 7.59 (s, 1H) 



5-(3-Dimethylaminoprop-2-en-l - 
oyl)-l-methyl-2-ethylimidazole 



5-(3-Dimethylaminoprop-2-en-l 
oyl)-l -methyl-2-isopropylimidazole 



5-(3-Dimethylaminoprop-2-en- 1 - 
oyl)-l-ethyl-2- 
methoxymethylimidazole 



1.20 (t, 3H), 2.62 (q, 2H), 2.95 (s, 
6H), 3.78 (s,3H), 5.56 (d,lH), 7.51 

(m,2H) 



1.20 (d, 6H), 3.05 (m, 1H), 3.80 (s, 
3H), 5.53 (d, 1H), 7.50 (m,2H) 



1.23 (t, 3H), 2.96 (m, 6H), 3.25 (s, 
3H), 4.36 (q, 2H), 4.47 (s, 2H), 5.60 
(d,~ 1H), 7.56 (d, 1H), 7.63 (s, 1H) 



222 



222 



SM 



Meth 



Meth 
7 



Meth 
12 



Meth 
16 
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29 



-35- 



5-(3-Dimethylaminoprop-2-en-l- 
oyl)-l ,2-diethylimidazole 



1.20 (m, 6H), 2.65 (q, 2H), 2.96 (brs, 
6H), 4.31 (q, 2H), 5.57 (d, 1H), 7.51 
(d, 1H), 7.57 (s, 1H) 



5-(3-Dimethylaminoprop-2-en-l- 
oyl)-l -methoxyisopropyl-2- 
methoxymethylimidazole 



5-(3-Dimethylaminoprop-2-en-l- 
oyl)-l ,2-dimethylimidazole 



1.40 (d, 3H), 2.95 (m, 6H), 3.16 (s, 
3H), 3.24 (s, 3H), 3.63 (m, 1H), 3.89 
(m, 1H), 4.47 (q, 2H), 5.00 (m, 1H), 
5.58 (d,lH), 7.75 (m,2H) 



2.26 (s, 3H), 2.95 (brs, 6H), 3.8 (s, 
3H), 5.56 (d,lH), 7.52 (m, 2H) 



194 



Meth 
18 



1 DMF.:DMF.DMA (1:1) used as solvent. Purified by flash chromatography on silica gel 
eluting with DCM/ 2% methanolic ammonia (100:0 increasing in polarity to 95 :5). 

2 DMF.DMA used as solvent 

3 Starting material (2-methyl-4-acetylimidazole) was synthesized according to Tetrahedron 
letters 1985, 26 (29), 3423-3426. 



Meth 
21 



Method 30 

2.Anitino-4-n -i«"F* nwl-^ 

5^3-Dimemylammoprop^ 
(Method 22; 1.26g, 5mmol), phenylguanidine hydrogen carbonate (1.09g, 5.5mmol) and 
sodium methoxide(594mg, 1 lmmol) were suspended in anhydrous DMA (10ml) and the 
mixture heated at 1 10°C for 3 hours. The volatiles were evaporated in vacuo the residues was 
suspended in water (50ml). The solution was extracted DCM (3 X 50ml). The combined 
extracts were washed with water (50ml) and then brine (5 0ml), dried and the volatiles 
removed by evaporation. The residue was purified by flash silica chromatography eluting with 
DCMMeOH (100:0 increasing in polarity to 97:3) to give the title compound as brown oil. 
NMR: 1.43 (d, 6H), 3.30 (s, 3H), 4.56 (s, 2H), 5.54 (m, 1H), 6.96 (t, 1H), 7.05 (d, 1H), 7.24 (t, 
2H), 7.44 (s, 1H), 7.65 (d, 2H), 8.41 (d, 1H), 9.42 (s, 1H); m/z 324. 



Methods 31-35 

The following compounds were prepared by the procedure of Method 30. 
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jvietn * 


^.UllljJUUllVi 




Vl/z J 


5M 


31 : 


l-Anilino-4-(l-methyl-2- 

-nethoxymethylimidazol-5-yl) 

pyrimidine 


3.30 (s, 3H) 3.99 (s, 3H), 4.50 (s, 
2H),6.94(t, 1H), 7.13 (d,lH), 7.28 
(t, 2H), 7.65 (s, 1H), 7.69 (d, 2H), 
8.41 (d,lH), 9.48 (s, 1H) 


i96 1 


Vfeth 
23 


32 


2-Anilino-4-.(l-methyl-2-isopropyl- 
5-yl)pyrimidine 


1.25 (d, 6H), 3.15 (m, 1H), 3.96 (s, 
3H), 6.96 (t,lH), 7.09 (d, 1H), 7.27 
(t, 2H), 7.58 (s, 1H), 7.68 (d, 2H), 
8.36 (d,lH), 9.41 (s,lH) 


294 


Meth 
25 

Meth 


33 


2- Anilino-4-(, 1 -etnyi-z- 
methoxymethyl-5-yl)pyrimidine 


1.17 (t,3H), 3.28 (s, 3H),4.51(s, 
2H), 4.60 (q, 2H), 6.97 (t, 1H), 7.16 
(d, 1H), 7.29 (t, 2H), 7.64 (d, 2H), 
7.71 (s, 1H), 8.40 (d, 1H), 9.40 (s, 
1H) 


310 


26 

Meth 


34 


2-Anilino-4-(l ,2-diethyl-5- 
1 yl)pyrimidine 


1.15 (t,3H), 1.27 (t,3H), 2.72 (q, 
2H), 4.53 (q, 2H), 6.96 (t, 1H), 7.11 
(d, 1H), 7.28 (t, 2H), 7.64 (m, 3H), 
8.33 (d,lH), 9.34 (s, 1H) 


294 


27 


35 


2-Anilino-4-(l,2-dimethylimidazol- 
5-yl)pyrimidine 


" 2.37 (s,3H), 3.93 (s,3H), 6.95 (t, 
1H), 7.08 (d, 1H), 7.28 (t, 2H), 7.59 
(s, 1H), 7.69 (d, 2H), 8.35 (d, 1H), 
9.43 (s, 1H) 


266 


29 



Method 36 

o.A m;n ^-n.me' w r ^nvl-2-m l -tho^Tni^7Ql-5-Yl)PVri m idine 

5-(3-Dimemylammoprop-2-en-l-oy^^ 
(Method 28; 3.13, 1 l.lmmol) and goanidine hydrochloride (2.65 g, 27.8mmol) were 
suspendedi nl -buu m ol(20ml).Sodi»mmethoxide a^nmtol) was added in one portion 
andtherrdxtureheatedunderreflux.underanatmosphereofnitrogen,^ 
volatile* wereremovedby evaporation. Water (50ml) was added and extracted EtOAc (3 x 
- 50ml) Theorganiclayerswerecombinedand dried witirChemelutCElOlO and the solvent 
evaporated in vacuo. Theresidue was purified by flash silica chromatography elutingwrth 



100672 

w _ 37 _ 



DCMMeOH (100:0 increasing in polarity to 95:5) to give the title compound as an orange 
solid (1.868. 600/c). NMR: 1-43 (d. 3H), 3.16 (s, 3H), 3.24 (s, 3H), 3.63 (m, 1H), 3.89 (m, 1H), 
4 50 (q, 2H), 5.26 (m, 1H), 6.57 (s, 2H), 6.$0 (d, 1H), 7.40 (s, 1H), 8.21 (d, 1H); m/z 278. 



5 Method 37 

The following compounds was 



of Method 36. 



Meth 



37 



Compound 



2-Amino-4-(l -methyl-2- 
emylirmdazol-5-yl)pyrinndine 



NMR 



1.21 (t, 3H), 2.69 (q, 2H), 3.92 (s, 
3H), 6.52 (brs, 2H), 6.81 (d, 1H), 
7.48 (s, 1H), 8.15 (d, 1H) 



M/z 



SM 



Meth 
24 



Method 38 

2 A ^,M^^A- (i-ni ft thvl-2-w-hTitYlimidazol-5-v1)pvrimidine 
10 2-Amlino-4<l,2Ldimemylimidazol-5-yl)^^^ (Method 35; 2g, 7.17mmol) was 

dissolved in anhydrous THF (1 00ml) at RT under an inert atmosphere. The stirring solution 
was cooled using dry-ice/acetone bath to-70°C. A 1.6M solution of n-butyl lithium in hexane 
(4 48ml 7 17mmol) was added drop-wise keeping temperature <-60«C until thedarkred 
colour remained. At this point the solution stirred at-70°C for 10 minutes when propyllochde 
15 (699|il. 7. 17mmol) was added, the temperature was maintained at -70°C for an additional 10 
minutes then allowed to rise to RT. The reaction was allowed to stir for lhr at room 
temperature when water (100ml) was added. The aqueous layer extracted with EtOAc (2 x 
20ml) Organics were combined, dried solvent evaporated in vacuo. The residue was purified 
by flash silica chromatography DCM:MeOH (98:2) to yield the title compound (1649mg. 
20 28%) as a pure white solid. NMR: 0.90 (3H, t), 1 .66 (2H, m), 2.70 (2H, t). 3.94 (3H, s). 6.95 
(1H, t). 7.08 (1H, d). 7.28 (2H. t), 7.65 (2H, d). 7.59 (1H. s), 8.35 (1H, d), 9.42 (1H, s); m/z 
308. 



Method 39 

25 ■ The following compound was prepared by the procedure of Method 38. 
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Meth 


Compound ' 


NMR 


M/z 


SM 


39 


2- Anilino-4-[ 1 -methyl-2-(2- 
hydroxy-3,3-dimethylbutyl) 
inudazol-5-yl]pyrirnidine 


0.9 (s, 3H), 2.65 (m, 1H), 2.84 (m, 
1H), 3.60 (m, 1H), 3.98 (s, 3H), 4.83 
(d, 1H), 6.97 (t,lH), 7.10 (d, 1H), 
7.28 (dd, 2H), 7.63 (s, 1H), 7.71 (d, 
2H), 8.38 (d,lH), 9.45 (d, 1H) 


352 


Pivaldehyde 



15 



Method 40 

(Method 39; 988mg, 2.8mmol) was dissolved in DCM (20ml). To this was added 
uriethylamine (1.18ml, U»t followed by methanesu.phonyl ehloride (458pl, 5.92mmol) 
in portions. Afterl8hr the volatiles were evaporated in vaeuo and the residue resuspended m 
toluene (20ml). To this stirred solution was added l,8-diazahicyelo[5.4.0]undeo-7-ene(4ml, 
26 7mmol)andhea.ed to reflux for Ihr. Volatiles evaporated in vacuo and the residue was 
triturated with water. The resultant solid was Elected by filtiation, washed water (20ml) and 
dried under vacuum at 60°C to yield the title compound (830mg, 90%). NMR 1.15 (s, 9H), 
4.04 (s, 3H), 6.38 (d, 1H), 6.8 (d, 1H), 6.96 (t, 1H), 7.12 (d, 1H), 7.28 ft. 2H), 7.71 ftn, 3H), 
8.38 (d, 1H), 9.48 (s, 1H); m/z 334. 

Method 41 

7-A^ili n ^l-"^-'-7^3.3^ rthvlhiitv limidazol-Vyl>pyrimid m e 

To a solution of 2-amlmo^(l-memyl-2K3,3^imefhylbut-l-enyUmidazol-5- 
yl)pyrimidine (Method 40 ; 200mg, O.timmol) in EtOH (20ml) was added 10% Pd/C (lOOmg) 
and stirred under a hydrogen ahnosphere for 3 day, The reaction mixture was passed through 
apad of ceUte to mmove the catalyst and the filtrate evaporated in vacuo. The residue was 
triturated with ether to give tire title compound 105mg (53%). NMR 0.97 (s, 9H), WOO* 
2H), 2.67 (m, 2H), 3.97 (s, 3H), 6.98 (,, 1H), 7.08 (d, 1H), 7.27 (dd, 2H), 7.60 (a, 1H), 7.70 (d, 
2H), 8.39 (d, 1H), 9.42 (s, 1H); m/z 336. 
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Example 28 

The following illustrate representative pharmaceutical dosage forms contammg the 
compound of formula (I), or a pharmaceuticallY acceptable salt or in vivo hydrolysable ester 



(a): Tablet I 


mg/tablet 


Compound X 


100 


Lactose Ph.Eur 


182.75 


Croscannellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 



(b): Tablet n 


mg/tablet 




Compound X 


50 


Lactose Ph.Eur 


223.75 


Croscannellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 




Magnesium stearate 


3.0 






(c): Tablet IH 


mg/tablet 


Compound X 


1.0 


Lactose Ph.Eur 


93.25 


Croscannellose sodium 


4.0 


Maize starch paste (5% w/v paste) 


0.75 




Magnesium stearate 


1.0 




(d): Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph.Eur 


488.5 


Magnesium stearate 


1.5 



100672 



-40- 



(e): Injection I ' 


(50 mg/ml) 


Compound X 


5.0% w/v 


1M. Sodium nyoroxiuc suwu«u 


15.0%v/v 


0.1M Hydrochloric acid 


(to adjust pH to 7.6) 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 



(f): Injection EL 



Compound X 



Sodium phosphate BP 



0.1M Sodium hydroxide solution 



Water for injection 



(g): Injection III 



Compound X 



Sodium phosphate BP 



10 mg/ml 



1.0% w/v 



3.6% w/v 
15.0% v/v 



to 100% 



(lmg/ml,buffered to pH6) 



0.1% w/v 
2.26% w/v 



Citric acid 



Polyethylene glycol 400 



Water for injection 



0.38% w/v 



3.5% w/v 



to 100% 



^eabovefcnnuIation^aybeobtainedbyconv^onaiprocedu^weUknownin 
example to provide a coating of cellulose acetate phthalate. 
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Claims 

1 . A compound of formula (I): 




(R') p 



CO 

wherein: 

R 1 is halo, cyano, d-aalkyl or Ci- 3 alkoxy; 

p is 0-2; wherein the values of R 1 may be the same or different; 

R 2 is C^alkyl, C^alkenyl, C 2 ^alkynyl, C 3 ^cycloalkyl, Cs-ecycloalkylC^aalkyl, a 
heterocyclyl or heterocyclylC^alkyl; wherein R z may be optionally substituted on carbon by 
one or more methyl, ethyl, methoxy, ethoxy, propoxy, trifluoromethyl, trifluoromethoxy, 
2,2,2-trifluoroethoxy or cyclopropylmethoxy; and wherein if said heterocyclyl contains an 
-NH- moiety that nitrogen may be optionally substituted by one or more methyl, ethyl, acetyl, 
2,2,2-trifluoroethyl or methoxyethyl; 
R 3 is hydrogen, halo or cyano; 
R 4 is Ci-ealkyl or C^alkoxyCi^alkyl; 

R 5 is substituted methyl, optionally substituted C^alkyl or optionally substituted 
C 2 . 6 alkenyl; wherein said substituents are selected from one or more methoxy, ethoxy, 
propoxy, trifluoromethyl, trifluoromethoxy, 2,2,2-trifluoroethoxy or cyclopropylmethoxy, 
or a pharmaceutical^ acceptable salt or an in vivo hydrolysable ester thereof; 
provided that the compound is not 4-(l-methyl-2-ethylimidazol-5-yl)-2-{ Hm^n^ 
2-yknemyl)sulphamoyl]amlmo}pyrirmdme; 4-a 

memoxyemyDsmphamoyl]^ 
' X iV-(2.methoxyemyl)sulphamoyl]amlino}pyrirmd^ 

5 2-{4-[^-(cyclopropylmethyl) sulphamoyl]amlmo}pyrimidine; 4-(l-methyl-2-isopropyl- 
. mi idazol-5-yl)-2-{4Wtetrahydrofur-2-yto^^ 4 -( 1_ 
methyl-2-ethylimid^ 



-42- 



(l-methyl-2-trifluo^^ 

amlino>pyrimidine;4-(l-methyl-2-ethyl-imidazoW 
anilino]pyrimidine;4<l-methyl-2-ethylimidazol-5-yl)-2^ 
anilino]pyrimidine; or 4Kl-methyl-2-metho^^ 
sulphamoyl]anilino}pyrimidine. 
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ABSTRACT 
TTTLiE: CHEMICAL COMPOUNDS 
5 Compounds of the formula (I) : 




wherein R 1 , R 2 , R 3 , R 4 , R 5 and p are as defined within and a pharmaceutical^/ acceptable salts 
and in vivo hydrolysable esters are described. Also described are processes for their 
10 preparation and their use as medicaments, particularly medicaments for producing a cell cycle 
, inhibitory (anti-cell-proliferation) effect in a warm-blooded animal, such as man. 
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